Thirty-eight nuclear-encoded microsatellites were isolated from the marine fish Sciaenops ocellatus (red drum). The species is of economic importance in the southeastern United States, and declines in abundance have led to augmentation of the 'wild' fishery with hatchery-raised fingerlings. The microsatellites will be useful for studies designed to assess larval/juvenile recruitment of hatchery-raised individuals at varying spatial and temporal scales and for assessment of genetic components contributing to variation in performance and survival of hatchery-produced fingerlings in the wild. The microsatellites also will prove useful as 'anchor' loci in constructing a genetic map.
The red drum, Sciaenops ocellatus (Sciaenidae), is an economically important, estuarine-dependent marine fish found in the western Atlantic Ocean, primarily in the northern Gulf of Mexico (Gulf) and along the east (Atlantic) coast of the United States (Pattillo et al . 1997) . Declining abundance of red drum (Matlock 1984; Goodyear 1989) prompted long-term genetic efforts to identify potential geographical boundaries of discrete subpopulations in US waters (Gold et al . 2001) . Knowledge of geographical boundaries is necessary for critical assessment and allocation of fishery resources (Hilborn 1985; Sinclair et al . 1985) and for appropriate design, execution and monitoring of stock-enhancement programmes (Shaklee & Bentzen 1998) . With respect to the latter, a large-scale stockenhancement for red drum has been ongoing in Texas waters since the 1980s (McEachron et al . 1995) . Turner et al . (1998) developed several microsatellites from red drum, and a limited number of these were employed by Gold & Turner (2002) to assess population structure of red drum in the northern Gulf. However, additional polymorphic microsatellites are required to carry out large-scale, family printing for use in studies designed to assess larval/juvenile recruitment of hatcheryraised individuals at varying spatial and temporal scales. Large-scale family printing also will permit direct assessment of genetic components contributing to variation in performance and survival of hatchery-produced fingerlings in the wild. Finally, additional polymorphic microsatellites will prove useful as 'anchor' loci in constructing a genetic map for red drum. In this note, we describe development of 38 'new' microsatellites isolated from a red drum genomic library.
Red drum genomic DNA, extracted using a standard phenol-chloroform procedure, was digested with Sau 3A1 (Promega) and size-selected in the range of 500 -1200 base pairs (bp). Gel-purified fragments (QIAEX II gel extraction system, Qiagen) were ligated into a Bam HI (Promega)-digested and dephosphorylated (Shrimp Alkaline Phosphatase, Promega) pBluescript vector and transformed into DH10-Beta electro-competent cells via the Gibco BRL™ Cell-Porator® Electroporation System I. The transformation inoculation included 1 mL SOC medium (2% Bacto tryptone, 0.5% Bacto yeast, 10 m m NaCl, 2.5 m m KCl, 10 m m MgCl 2 , 10 m m MgSO 4 , 20 m m glucose, pH 7.0) incubated at 37 ° C for 45 min. Transformed cells were plated on LB agar with 50 µ g/mL of ampicillin and grown overnight at 37 ° C. White (recombinant) colonies were picked using a Genetix QBOT and inoculated into 384-well plates containing 50 µ L LB freezing media (36 m m K 2 HPO 4 , 13.2 m m KH 2 PO 4 , 1.7 m m sodium citrate, 0.4 m m MgSO 4 , 6.8 m m (NH4) 2 SO 4 , 4.4% (v/v) glycerol, 50 µ g/mL Amp, LB) and incubated at 37 ° C overnight before freezing at − 80 ° C.
A total of 13 800 clones (36 × 384-well plates) from the red drum library were spotted onto 22.5 cm × 22.5 cm membranes (Amersham). The membrane contained 13 800 clones in a 4 × 4 array, with each clone spotted twice to rule out false positives on X-ray film (Kodak BioMax). Membranes were placed on LB agar plates with 50 µ g/mL of ampicillin and grown at 37 ° C until the diameter of each colony reached 1-2 mm (18 -24 h). Colonies were fixed to membranes by placing the filters on chromatography paper (3M) soaked in the following solutions: 10% SDS for 3 min, denaturing solution (1.5 m m NaCl, 1.5 m NaOH) for 5 min, neutralizing solution (1.5 m m NaCl, 1.5 Tris) for 5 min, and 2 × SSC for 5 min. Filters were incubated for 5 h at 65 ° C.
The resulting 13 800 colonies were probed with three separate cocktails of [gamma] (Table 1) . Six of the 31 clones contained two or more repeat (microsatellite) sequences from which we were able to design multiple primer pairs. A total of 38 primer sets (Table 1 ) specific for 38 red drum microsatellites were designed using the software oligo ® 4.0 (National Biosciences, Inc.). Almost all (37 of 38) of the microsatellites were 'perfect' dinucleotide repeats; one microsatellite was a 'perfect' trinucleotide repeat ( Polymerase chain reaction (PCR) was performed in an Omne-E thermal cycler (Hybaid) and consisted of an initial denaturation at 95 ° C for 5 min, followed by 30 (Table 1) . One primer of each pair was then fluorescently labelled and the primer sets screened in a 6% denaturing polyacrylamide gel, using an ABI 377 DNA sequencer in genescan® mode, version 3.1.2 (ABI 1996a).
Estimates of allele diversity for each of the 38 microsatellites were obtained by genotyping from five to eight red drum sampled off the Texas coast and currently used as broodstock by Texas Parks and Wildlife. Fragment analysis was conducted using the ABI 377, and allele scoring was performed with genotyper® software, version 2.5 (ABI 1996b). Alleles were scored by length in base pairs. Thirtysix of the 38 microsatellites were polymorphic, with the number of identified alleles per (polymorphic) microsatellite ranging from two to 11 (Table 1) .
The microsatellites developed in this work will prove useful for a number of studies in red drum, including estimating genetic variation/divergence on a fine geographical scale and kinship analysis. They should also prove useful as 'anchor' loci during construction of genetic maps of red drum and other, economically important sciaenids. Development of multiple primer pairs (microsatellites) from six of the clones should enhance pedigree analysis, as alleles at microsatellites developed from each clone are linked tightly and can be assayed as a single unique haplotype. Such an approach should prove extremely valuable, as it will permit alleles at these microsatellites to be evaluated in an identity-by-descent framework rather than solely by identity-in-state.
